AID or Cy5-AID activity was measured on a 50 nt ssDNA substrate containing a single AGC motif (top). Following dC to dU conversion, the DNA was incubated with uracil glycosylase to generate an abasic site at the dU, and then alkali treated to cleave the 50 nt substrate at the abasic site. Deamination was detected by separating the fluoresceinlabeled DNA fragment (23 nt) from full-length substrate (50 nt) using PAGE. Gel band intensities were used to quantify percent deamination (bottom). Cy3-Cy5-labeled ssDNA constructs used for the calibration experiments (panel 1, also shown in Supplementary Fig. 18a ). The distance between Cy3 and Cy5 was increased as indicated. ~100 smFRET trajectories were combined to compile time averaged FRET distributions for each ssDNA construct, in the absence of (panel 2), and in the presence of (panel 3) unlabeled AID. The resulting average FRET value for each distribution (see Supplementary Fig. 18b ) was converted into a distance using the Förster's equation, and plotted in Supplementary Fig. 18c TAC ATC CAT TCC TCG CG TTT TTT TTT TTT TTT AAC   TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT   TTT TTT TTT TTT   pdT 5 AAU 7   CCC TAC ATC CAT TCC TCG CG TTT TTT TTT TTT TTT AAU   TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT   TTT TTT TTT TTT   pdT 5 GAC 7  CCC TAC ATC CAT TCC TCG CG TTT TTT TTT TTT TTT GAC   28   TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT   TTT TTT TTT TTT   pdT 7   CCC TAC ATC CAT TCC TCG CG TTT TTT TTT TTT TTT TTT   TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT   TTT TTT TTT 
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